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Fcir  sake  of  comparison ,  the  authors  analyzed,  the 
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pig-  ^  o  Curves  R  proportional  to  DELTA  Israbde 
for  severs!  DELTA  1  v slues  in  the  esse  s  1  p  h  e = 
KEY:  1  -  compound  cavity  2  -  simple  cavity 
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Of  interest  is  the  fset  t h s t  r  with 
sn  increase  in  DELTA  1 r  p  hss  s  mu 1 1 i o 1 e — p  e  s  k  structure.  Eor 
example  st  DELTA  1~1 . 00002c m  ,  there  is  one  distinct  msin  nesk 
for  R  However ,  st  DELTA  X  —  2 .700 00cm,  except  for  the  centre! 
mein  peskf  in  its  left  end  right  there  sre  s y  mm stricelly 


distributed  two  smell  nssks  with  amplitude  grsduelly  decressing. 


Besides,  with  increase  in  DELTA  1,  the  main  peak  becomes  narrower 
and  narrower.  When  DELTA  1  changes  minutely  near  the  position  of 
maximum  value,  the  R,  curve  will  have  changed  sensitively  as 
shown  in  Fig.  3.  In  other  words,  the  peak  value  position  of  R. 
has  shifted;  the  wave  peaks  are  not  symmetric  and  the  height  of 
the  peak  value  has  decreased. 


b.Al=  1.00003 


Fig  3.  Effect  on  symmetry  of  curve  R„  wave  DELTA  lambda 
of  minute  changes  in  DELTA  lambda,  in  the  case  alpha=4: 

KEY:  1  -  compound  cavity  2  -  simple  cavity 

Fig.  4  is  the  curve  showing  the  relationship  between  R..  and 
DELTA-1  when  alpha=4.8c.  By  comparing  Figs.  4  and  2(b),  we  can 


see  that  the  wave  peaks  R.^  are  more  numerous  and  that  the  main 
peak  is  narrower  at  the  same  DELTA  1  with  larger  glancing  angle. 


Fig.  4.  Effect  on  curves  R,,  proportional  to  DELTA  lambda 
for  changes  in  glancing  angle  alpha:  in  the  figure, 
alpha=4 . 8?  and  DELTA  1=1.5000 

KEY:  1  -  compound  cavity  2  -  simple  cavity 
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2.  Output  power 


The  following  relationship  holds  between  laser  output  and 
cavity  reflective  index: 

P=  AI0  =  — |  I,A(l  -ak-R)  ( - f* - i) 

Va.-^rlnR  '  (6) 


In  the  equation,  In  is  the  output  light  intensity;  Ie  is  the 
saturated  light  intensity;  A  is  the  average  laser  beam  cross- 
sectional  area;  a^  is  the  lens  surface  wear  at  the  output 
terminal  of  the  cavity;  R  is  the  effective  reflective  index;  gr, 
is  the  gain  coefficient  of  lambda*;  a,  is  wear  in  the  cavity;  and 
L '  is  the  length  of  the  dye  pool.  Substitute  Eqs .  (4)  and  (5)  in 
Eq.  (6)  and  then  we  obtain  that  the  output  power  of  the  simple 
cavity  and  the  output  of  the  compound  cavity  are  as  follows: 


=  - TTT-1) 


8*  2  1/  lnR* 


,  =  -4-I.A<  1  -  ahe  -  Rc)  ( - j - -  l) 

Z  \  _ ±_  J 


a.  -  InR. 


(7) 


(8) 


i-1-  Rgio-0.80,  Rg0-  0.15,  A1  -  1 . 50000  cm,  N-  34000, g0|xo  —  0,2,  xo  =  600  nm,ai,,  =  0.05, 

ahc  =  0.1,  L'  =  3cm,  and  a<j  at  0.05,  0.10,  and  0.15, 

respectively,  then  the  relationship  curves  can  be  plotted  between 
2  Ps/IsA  and  2  Pc/IsA  and  the  wavelength,  from  the  two  equations 
(7)  and  (8) .  Fig.  5  shows  the  relationship  curves.  We  can  see 
that  the  semi-height  width  0XC  =  0.042-^-11111  °f  the  power 
distribution  curve  for  the  simple  cavity.  The  semi-height  width 
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dXs  =  0.066  nm,  for  the  power  distribution  of  the  compound 
cavity.  The  ratio  between  the  two  peak  widths  is  6X0/6X,  =  0.64, 
P,/Pc=2  is  the  ratio  of  two  peak  values.  In  other  words,  in 
conditions  that  the  authors  assumed,  the  compound  cavity  has 
narrower  output  linewidth  and  higher  output  power  than  that  of 
the  simple  cavity. 


1 


Fig.  5.  Output  power  curves  of  laser  for  compound  cavity 
and  simple  cavity 

KEY:  1  -  compound  cavity  2  -  simple  cavity 
Experimental  Results 

The  dye  used  in  the  experiments  was  rhodamine  6 G,  and  the 
alcohol  concentration  was  at  the  concentration  1 . 5xlO_1mol/iR'5.  By 
using  the  N,  laser  as  the  pumping  source,  the  pulse  energy  was 
2m-J.  The  length  of  the  dye  pool  was  3cm;  and  the  grating 
constant  d=1200/mm.  As  shown  in  Fig.  1,  L=4cm  and  l=3cm;  the 
reflective  index  (of  the  semi-transparent  lens  M-j )  R^O.70. 

Other  element  parameters  are  shown  as  above. 

Measurement  of  linewidth  for  the  dye  laser  employed  the 
Fabry-Perot  interferometer.  The  Fabry-Perot  spacing  d=5mm;  for 
the  free  light  spectral  zone,  the  spacing  was  0.036mm 
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( lambdaj=600nirt)  .  The  mirror  reflective  index  R=0.90;  and  the 
precision  constant  was  approximately  60.  A  model  RJP-700  energy 
meter  was  used  to  measure  the  pulse  energy  of  the  dye  laser. 

In  the  situation  where  the  glancing  angle  alpha=43, 
measurements  were  conducted  on  changes  in  linewidth  in  the 
absence  of  the  compound  cavity:  =  0.024  nm,6X«  =  0.016  nm>  &K/M.  =  0.67. 

This  value  is  very  close  to  M.c/6X,  =  0.64  ,  as  calculated 

theoretically. 

When  the  grazing  angle  alpha  =  4°,  the  measurements  were  made 
of  the  laser  pulse  energy  before  and  after  the  absence  of  M, , 
P.=1.5,  Pc  =  2.2,  and  P„/Ps  =  1.5.  These  values  are  also  very  close 
to  the  theoretical  value  P„/P  =2.  From  the  theoretical  and 

L  S 

experimental  data,  with  the  semi-reflective  mirror  M,  for  the 
compound  cavity,  not  only  does  the  laser  linewidth  become 
appreciably  narrower,  but  also  the  output  energy  becomes 
obviously  higher. 

Discussion 

As  proven  from  the  authors'  theoretical  analysis  and 
experimental  results,  by  placing  the  semi-reflecting  mirror  M*, 
the  purpose  of  narrowing  the  laser  linewidth  and  increasing  the 
output  energy  can  be  really  attained.  In  the  situation  when  the 
glancing  angle  is  4C,  the  laser  linewidth  is  narrowed  to  half  its 
previous  value,  but  the  output  energy  is  increased  by  50%. 
However,  the  following  points  should  be  noted  with  respect  to  the 
optical  path: 
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(1)  From  the  discussion  of  the  relationship  between  DELTA  1 


and  the  curve  R,  proportional  to  DELTA  lambda,  we  know  that  the 
curve  has  a  multiple-peak  structure  with  increase  in  DELTA  1,  but 
the  central  main  peak  is  also  steeper.  There  is  a  similar 
pattern  between  the  output  energy  distribution  and  the  curve  R. 
proportional  to  DELTA  lambda.  Hence,  in  order  to  obtain  a 
narrower  laser  linewidth,  a  greater  value  of  DELTA  1  is 
preferably  selected  within  the  allowable  situation  of  laser 
dimensions . 


(2)  Since  a  slight  change  in  DELTA  1  will  deteriorate  the 
symmetry  of  the  curve  Rc  proportional  to  DELTA  lambda  with 
increase  in  the  main  peak  width,  increasing  the  output  linewidth, 
[....  to  be  continued  on  text  page  160,  not  supplied-- 
Translator] . 

The  article  was  received  for  publication  on  November  13, 

1990  . 


10 


DISTRIBUTION  LIST 


DISTRIBUTION  DIRECT  TO  RECIPIENT 


ORGANIZATION 

MICROFICHE 

B085  DIA/RTS-2FI 

1 

C509  BALL0C509  BALLISTIC  RES  LAB 

1 

C510  R&T  IABS/AVEADCQM 

1 

C513  ARRADCOM 

1 

C535  AVRADCCM/TSARCCM 

1 

C539  TRASANA 

1 

Q592  FSTC 

4 

Q619  MSIC  REDSTONE 

1 

Q008  NTIC 

1 

Q043  AIMIC-IS 

1 

E051  HQ  USAF/INET 

1 

E404  AEDC/DOF 

1 

E408  AFWL 

1 

E410  AFDTC/IN 

1 

E429  SD/IND 

1 

P005  DOE/ISA/DDI 

1 

P050  CIA/OCfVADD/SD 

2 

1051  AFTT/LDE 

1 

PO90  NSA/CDB 

1 

2206  FSL 

1 

Microfiche  Nbr:  FID95C000235 
NAIC-ID(RS) T-649-93 


